Abstract: This two-wave longitudinal study identified configurations of social rejection, affiliation with aggressive peers, and academic failure and examined their predictivity for reactive and proactive aggression in a sample of 1,479 children and adolescents aged between 9 and 19 years. Latent profile analysis yielded three configurations of risk factors, made up of a non-risk group, a risk group scoring high on measures of social rejection (SR), and a risk group scoring high on measures of affiliation with aggressive peers and academic failure (APAF). Latent path analysis revealed that, as predicted, only membership in the SR group at T1 predicted reactive aggression at T2 17 months later. By contrast, only membership in the APAF group at T1 predicted proactive aggression at T2.
Identifying psychosocial risk factors for the development and persistence of childhood and adolescent aggression has become a major field in aggression research. Today, a plethora of studies indicates not only that multiple risks are involved in the etiology of aggression but also that risk factors of different domains often co-occur within individuals, implying a high comorbidity of developmental problems (Angold, Costello, & Erkanli, 1999; Loeber, Farrington, Stouthamer-Loeber, & Van Kammen, 1998; Masten et al., 2005) . However, considering the multifaceted structure of aggression, more recent studies suggest that different aspects of aggressive behavior are differentially related to psychosocial risks (Raine et al., 2006) . For reactive and proactive aggression in particular, a growing body of crosssectional and longitudinal evidence suggests that both subtypes are differentially associated with developmental problems, implying that they might have distinct etiological pathways (Card & Little, 2006) . However, compared to the growing evidence on differential associations between reactive and proactive aggression and psychosocial risks, less is known about how those risk factors interrelate, how they combine within individuals, and, most importantly, whether different configurations of risk factors differentially predict the development of reactive and proactive aggression. The aim of the present longitudinal study was to identify configurations of developmental problems across the social and academic domain and to analyze their specific effects on reactive and proactive aggression, using a combination of person-and variable-centered analyses. In particular, we examined the role of social rejection, affiliation with aggressive peers, and academic failure, which have been shown to be especially relevant in the etiology of aggressive behavior (Laird, Jordan, Dodge, Pettit, & Bates, 2001; Masten et al., 2005; Patterson, DeBaryshe, & Ramsey, 1989; Tremblay, Mâsse, Vitaro, & Dobkin, 1995) .
The selection of those three developmental risks was based on a theoretical model of the development of antisocial and aggressive behavior proposed by Patterson et al. (1989) . The model suggests that aggressive behavior causes both social rejection by nonaggressive peers and failure in school. Both mechanisms are argued to increase the likelihood that the socially marginalized and academically unsuccessful child selectively affiliates with aggressive peers who socially reinforce deviant behavior and thereby promote aggression at later developmental stages. Although the model suggests that social rejection, academic failure, and affiliation with aggressive peers are likely to co-occur within individuals, an analysis of the differential predictivity of combinations of those risk factors for the development of the different functions of aggression is still missing.
The variable-centered approach adopted in previous studies does not lend itself easily to the examination of constellations of multiple risk factors because the inclusion of higher-order interaction terms into regression models may lead to problems in the estimation and interpretation of effects when considering several risk factors in combination. In the present study, we therefore adopt a person-centered approach, namely latent profile analysis (LPA), which permits grouping individuals into categories on the basis of their shared characteristics (here: risk factors). In contrast to variable-centered approaches that provide information about the mean levels of single risk factors and their respective variations, latent profile analysis identifies groups of individuals that meaningfully differ in their configurations of several risk factors. Different structural organizations of risk factors may unfold a dynamic that goes beyond the effect of the single risks and may be associated with distinct facets of aggression. For example, whereas subgroups of individuals who affiliate with aggressive peers, who perform poorly at school, and who are socially rejected might be prone to develop reactive aggression, subgroups of individuals who affiliate with aggressive peers, who perform poorly at school, but who are relatively popular might be more likely to develop proactive aggressive behavior. Due to a more holistic perspective, latent profile analysis is especially suitable for analyzing the possibility of such nonadditive effects.
Multidimensionality of Aggression
Aggression is a multidimensional construct that may be classified along various topographical features, such as response modality (physical vs. relational vs. verbal), visibility (overt vs. covert), immediacy (direct vs. indirect), or response quality (active vs. passive; Krahé, 2013; Parrott & Giancola, 2007) . In addition, aggressive behavior may be differentiated in terms of its underlying psychological functions or motives, which is reflected in the distinction between reactive and proactive aggression (Dodge, 1991; Dodge & Coie, 1987; Parrott & Giancola, 2007) . The dichotomous conceptualization of the functionality of aggression has its roots in two different theoretical perspectives, referring to distinct social-cognitive processes involved in aggressive behavior. The concept of reactive aggression (also referred to as hostile or "hot-blooded" aggression) is related to frustration-aggression theory and its extension into a more general affect-based model of aggression (Berkowitz, 1989 (Berkowitz, , 2012 Dollard, Miller, Doob, Mowrer, & Sears, 1939) , which assumes that frustration or other aversive events lead to aggression. In this line of theorizing, aggressive behavior is conceptualized as a defensive and emotionally-laden response to a perceived threat, stressor, or provocation, associated with intense affective states of anger or hostility. By contrast, proactive aggression (also referred to as instrumental or "cold-blooded" aggression) is a more deliberate and goal-directed behavior, enacted to obtain a desired outcome. Proactive aggression is theoretically rooted in social learning theory (Bandura, 1973 (Bandura, , 1986 , which argues that aggressive behavior is a learned habit, stimulated by the reinforcement contingency of the social environment. Accordingly, the anticipation of social or material reward is the driving mechanism underlying proactively aggressive behavior.
Differential Correlates of Reactive and Proactive Aggression
Although both functions are related and frequently co-occur within the same individual (Bushman & Anderson, 2001; Card & Little, 2006) , their discriminant dimensionality has been shown by both exploratory and confirmatory factor analyses (Brown, Atkins, Osborne, & Milnamow, 1996; Day, Bream, & Pal, 1992; Poulin & Boivin, 2000a) . Additionally, reactive and proactive aggression have been shown to be associated with distinct correlates and patterns of social maladjustment. For example, although problems with peers have long been associated with the development of general measures of aggression (Dishion, Véronneau, & Myers, 2010) , a more specific analysis of the underlying functionality reveals that reactive aggression is related more closely than proactive aggression to social rejection and victimization (Card & Little, 2006) . For example, Price and Dodge (1989) observed that reactively aggressive boys were more socially rejected than proactive boys, but directing proactive aggressive behaviors toward peers was even positively associated with peer status. Problems with peers and lacking social skills may be attributed to more general deficits in verbal intelligence and social-cognitive information processing. Reactively aggressive individuals are prone to biases in the encoding and interpretation of social stimuli, with a hypervigilance to potentially threatening cues and a tendency to misinterpret ambiguous situations as malicious (Day et al., 1992; Dodge & Coie, 1987) . As a consequence, reactively aggressive children and adolescents tend to misjudge others' intentions as provoking and hostile, increasing their risk for over-reactive, aggressive responses.
Proactively aggressive individuals, by contrast, do not seem to differ from nonaggressive individuals in the perception and interpretation of social situations. Instead, proactive aggression is associated with biases in the search, selection, and evaluation of appropriate interpersonal behaviors (Dodge & Coie, 1987) . Proactively aggressive individuals are more ready to use aggression as a problem-solving strategy and tend to expect the outcome of an aggressive act to be particularly favorable and rewarding, probably due to the exposure to aggressive role models in their proximal social environment. In line with this reasoning, proactively aggressive children and adolescents are often found to have proactively aggressive friends (Poulin & Boivin, 2000b; Sijtsema et al., 2009) . Thus, they experience a social context that not only shows a high acceptance of aggressive behavior but also tends to actively reward aggression through access to desired resources, such as reputation, status, or other privileges (Anderson, 2002) . Various cross-sectional and longitudinal studies showed that the peers' positive reinforcement of aggression, also referred to as deviancy training, is crucial for the development and persistence of aggressive behavior, even into adulthood (Dishion, Spracklen, Andrews, & Patterson, 1996; Patterson et al., 1989) .
Whereas the literature provides compelling evidence for significant differences between reactively and proactively aggressive individuals in the social domain, evidence on whether reactive and proactive aggression are differentially associated with academic problems, such as poor school performance, is less conclusive (Day et al., 1992; Little, Brauner, Jones, Nock, & Hawley, 2003; Raine et al., 2006) . From a theoretical standpoint, both reactive and proactive aggression might be related to impaired academic performance, but for different reasons. For example, reactively aggressive individuals' deficits in verbal intelligence and social-cognitive information processing might interfere with mastering school requirements. In this vein, Little et al. (2003) found that, in contrast to exclusively proactively aggressive individuals, participants who scored high on reactive or on both reactive and proactive aggression showed consistent maladaptive patterns across different outcomes, including low school performance. However, the negative relationship between academic performance and aggression has been shown to remain even when controlling for an individual's cognitive functioning (Masten et al., 2005) , indicating that multiple mechanisms contribute to the link between aggression and academic failure. One candidate is low school motivation, which was found to be a significant determinant of academic success (Covington, 2000) . Low school motivation has also been linked differentially to proactive and reactive aggression. For example, Raine et al. (2006) found that boys with low school motivation at age 7 had higher scores on measures of proactive, but not reactive, aggression at age 16.
The Present Study
The evidence reviewed so far suggests that reactive and proactive aggression follow both distinct and overlapping etiological pathways, involving specific patterns of risk factors (Dodge, 1991) . Reactive aggression has been shown to be particularly associated with social rejection, whereas proactive aggression seems particularly linked to affiliation with aggressive peers. At the same time, both functions may be related to academic problems in school. Despite the importance of social rejection, affiliation with aggressive peers, and academic failure for the development of aggressive behavior (Patterson et al., 1989) , an analysis of how those risk factors combine to differentially predict reactive and proactive aggression is still missing. Accordingly, the first aim of this study was to identify constellations of social rejection, affiliation with aggressive peers, and academic failure in a community sample of 9-to 19-year-old children and adolescents, using latent profile analysis. Understanding how different risk factors combine and whether different constellations predict distinct facets of aggression is relevant not only from a theoretical perspective but also for the development of intervention programs tailored to specific risk factor constellations. For example, if it was established that academic failure is likely to go hand in hand with the affiliation with aggressive peers and the two factors in combination are more likely than, for instance, social rejection, to promote proactive aggression, interventions to prevent proactive aggression could be tailored to this pattern of risk factors.
Because of the lack of prior studies examining constellations of social rejection, affiliation with aggressive peers, and academic failure, we made no a priori hypotheses regarding the exact number and the mean-level profiles of groups that would emerge. However, because we studied an unselected community sample, we expected the majority of participants to be classified in a non-risk group characterized by low scores on measures of social rejection, affiliation with aggressive peers, and academic failure. Additionally, considering the comorbidity of psychosocial risks and their tendency to co-occur, we expected to find groups characterized by combinations of developmental problems.
In addition to identifying specific constellations of social rejection, affiliation with aggressive peers, and academic failure, we sought to establish whether they are stable over time or just transient phenomena. Accordingly, a second issue of our study was to determine the temporal stability of the observed risk profiles over a period of approximately 17 months.
The third aim of our study was to analyze the differential predictivity of the distinct risk profiles for the development of reactive and proactive aggression, using latent path analysis. Latent path analysis allowed us to simultaneously analyze relationships between multiple dependent and independent latent variables. One major advantage of latent path analysis is that the measurement error of the observed variables is explicitly taken into account in the model. Hence, latent path analysis provides more accurate estimates of statistic relationships between variables than more traditional methodological approaches, such as correlation or regression analysis, which are based on manifest variables (Geiser, 2013) . Although the combined effect of social rejection, affiliation with aggressive peers, and academic failure has not been studied yet, considering the literature reviewed so far, we expected a risk profile particularly characterized by high social rejection to be more closely related to reactive than to proactive aggression. By contrast, we hypothesized that a risk profile characterized by particularly high scores on measures of affiliation with aggressive peers would be more closely associated with proactive than with reactive aggression. As academic failure may be equally related to both functions of aggression, we refrained from proposing specific hypothesis about associations between subsets of individuals performing particularly poorly in school and the development of reactive and proactive aggressive behavior. However, we argued that for individuals who are not only socially rejected (or affiliate with aggressive peers) but also fail in school, the risk of developing reactive or proactive aggression might be different compared to individuals who are socially rejected (or affiliate with aggressive peers) but do not perform poorly in school.
Finally, by taking a dynamic perspective on the development of psychopathological behavior (Hinshaw, 2008; Masten & Cicchetti, 2010) , we expected not only that the different risk profiles would be unique predictors of one function of aggression but not the other, but also that reactive and proactive aggressive behavior would have an impact of risk-group membership over time. This reciprocal relationship between risk factors and outcomes has been shown to be especially crucial in the etiological process of antisocial and aggressive behavior and to contribute to the high stability of aggression over the lifetime (Dishion et al., 2010; Patterson et al., 1989) . By adopting a crosslagged panel design that includes both the risk factor constellations and the two functions of aggression at two data waves, we were able to examine these reciprocal associations.
Using a combination of latent profile and latent path analysis has the particular advantage of identifying potential heterogeneities in the etiology of reactive and proactive aggression. More specifically, a synergistic person-and variable-centered approach acknowledges that a population may be composed of different subgroups of individuals that differ in their level of social rejection, affiliation with aggressive peers, and academic failure, and that subgroup membership may be differentially related to the development of reactive and proactive aggression.
To summarize, the following research questions were addressed in our study:
Research Question 1 (RQ1): What are the configurations of three established risk factors of aggression in childhood and adolescence, namely social rejection, affiliation with aggressive peers, and academic failure in a large community sample of children and adolescents in Germany and how stable are the patterns of risk factors over a 17-month period?
Research Question 2 (RQ2): Are the patterns of risk factors differentially predictive of reactive and proactive aggression over time, and, conversely, Research Question 3 (RQ3): Do reactive and proactive aggression predict patterns of risk factors over time, in line with a transactional model of the development of aggressive behavior?
These questions were addressed using data from the participants as well as from their parents and teachers.
Method Participants and Procedure
A total of 1,479 (50.0% female) children and adolescents participated in this two-wave study, which was part of a larger school-based survey on risk factors for developmental problems. Their mean age at T1 was 12.89 years (SD = 2.03; range = 9-19). Participants were distributed across 174 schools, with the majority attending secondary school (67.3%), 31.7% attending primary school, and only a small subset attending other school types, such as schools for children with special needs (1.1%). A total of 1,182 (49.6% female) participants took part in the second data wave (T2). The T2 sample had a mean age of 14.33 years (SD = 1.90; range = 11-20) and was distributed across 121 schools. The majority attended secondary school (95.9%), 2.4% were still in primary school, and 1.7% attended other school types. Only 1.1% of children came from homes in which a language other than German was spoken. Analyses of parents' educational background revealed that the majority of parents had vocational qualifications (42.1% of fathers; 42.5% of mothers), 15.3% of the fathers and 20.7% of the mothers held a university entrance qualification, and 41.5% of fathers and 36.0% of mothers held a university degree. Only 1.2% of the fathers and 0.8% of the mothers had low or no educational qualifications.
An attrition analysis revealed that the 297 participants who dropped out after T1 showed significantly lower academic achievement at T1 than those participants who remained in the study (p < .001), but did not differ on the remaining T1 variables. Within each data wave, participants for whom parent-or teacher-reports were missing did not differ on self-report data of aggression, social rejection, affiliation with aggressive peers, or academic failure from participants for whom data from parents and teachers were available (all p > .05). All T1 participants were included in the analyses; the handling of missing data is explained below.
At both data waves, all self-report measures were collected by trained project staff in individual sessions. Parent-and teacher-reports were collected through either paper-pencil or online questionnaires. Instruments and procedure were approved by the Ethics Committee of the authors' university as well as the Ministry for Education in the Federal State of Brandenburg, where the study was conducted.
Measures Functions of Aggression
To measure reactive and proactive aggression, a two-step procedure was adopted. In the first step, participants were asked to rate how often they had shown different aggressive behaviors in the past 6 months, with five items measuring physical aggression (e.g., "I have kicked another person") and five items referring to relational aggression (e.g., "I have excluded someone from our group"). These items were taken from Krahé and Möller (2010) . The response scale ranged from 1 (= never) to 5 (= very often), and total scores were obtained by computing the mean across all items, separately for each measurement point.
The frequency ratings were required as the reference for rating the reactive or proactive function underlying these behaviors, which were the outcome variables in the main analysis. As Cronbach's α has been shown to be biased when data are skewed, we report ordinal alpha as a measure of scale reliability, which has been shown to be a more accurate estimate of reliability when assumptions of normality are violated (Gadermann, Guhn, & Zumbo, 2012; Zumbo, Gadermann, & Zeisser, 2007) . The ordinal alphas for the aggression measures and all other measures are presented in Table 1 .
In the second step, reactive and proactive aggression were measured with an adapted version of the Instrument of Reactive and Proactive Aggression (IRPA; Polman, de Castro, Thomaes, & van Aken, 2009) . Following each form of aggressive behavior for which they reported a frequency greater than zero, participants were presented with six items referring to proactive and reactive motivations for engaging in the respective behavior. The items were prefaced with "When I showed these behaviors, it was because. . .," and three items referred to reactive aggression (e.g., "because someone teased me and I got upset") and three items described proactive aggressive motives (e.g., "to hurt or to be mean"). The response scale ranged from 1 (= never) to 5 (= very often).
Participants completed the second part of the questionnaire only if they responded with a frequency rating greater than zero to at least one of the physical or relational aggression items. Thus, children who reported no relational or physical aggressive behavior at all had logical missings on the items of reactive and proactive aggression. To be able to include all participants in the sample and use the Full Information Maximum Likelihood (FIML) approach, this nonrandom pattern of missing data had to be converted into a random pattern by including the mechanism which caused the missing data. This was done by adding the frequency reports of physical and relational aggression as correlates of the proactive and reactive aggression scores at T1 and T2. Because the frequency of aggression was a perfect predictor of the presence or missingness of values on the functions items, missing data on the proactive and reactive aggression measures could be treated as missing at random (MAR; Enders, 2010) , which allowed us to employ the FIML approach in Mplus.
Social Rejection
Social rejection was measured by parent, teacher, and self reports using three items of the "Peer Relationship Problems" scale of the Strength and Difficulties Questionnaire (SDQ; Goodman, 1997) and two self-generated items ("is often excluded by others," "is sometimes an outsider in class").
1 Using a 3-point scale, respondents rated whether a statement was 0 (= not true), 1 (= somewhat true), or 2 (= definitely true). Separate mean scores were computed for self reports, parent reports, and teacher reports. These scores were standardized and then aggregated into an overall mean score as an indicator of the participants' social rejection at T1 and T2, respectively. The results from principal component analysis supported the formation of a single score, yielding only one component with an eigenvalue above Kaiser's criterion of 1 at T1 and T2, respectively (R 2 T1 = .63; R 2 T2 = .60).
Affiliation With Aggressive Peers
Affiliation with aggressive peers was assessed by self and teacher ratings. Self reports referred to participants' appraisal of the acceptance of aggression within their peer group, using a vignette that described a provocation scenario (Möller & Krahé, 2009 ; same-sex peer reference, as appropriate).
"Imagine one of your (male/female) friends is extremely angry with one of his/her classmates who treated your friend in a mean and unfair way in front of others in the school break. After school, your friend bumps into the classmate again, and this time the two are alone. Immediately, the classmate starts quarreling with your friend again, saying nasty things."
Participants were asked to rate how acceptable most of their peers would find each of six possible reactions the friend might show in the situation, using a 4-point scale from 1 (= not at all okay) to 4 (= totally okay), with three items describing physical aggression (e.g., "to kick/punch him/her"), and three items referring to relational aggression (e.g., "to spread rumors about him/her").
Teacher ratings of affiliation with aggressive peers were measured by three self-generated items: (a) "Affiliates particularly with deviant peers"; (b) "Is impressed by deviant behavior of her/his peers"; and (c) "Is not very popular among non-deviant peers".
Response options were equivalent to the SDQ, and teachers rated on a 3-point scale whether a statement was 0 (= not true), 1 (= somewhat true), or 2 (= definitely true). Separate mean scores were created by averaging responses across the items for each respondent and measurement point, standardized and averaged to a single overall score. Again, principal component analysis supported the computation of a single score for an individual's affiliation with aggressive peers at T1 and T2, respectively (R 2 T1 = .55; R 2 T2 = .55).
Academic Failure
Academic failure was assessed by asking participants for their grades in Math, German, and English on their latest report cards. In German schools, grading is made on a 6-point scale, where 1 is very good, and 6 is insufficient, so that higher scores indicate lower performance. Standardized mean scores were computed for each data wave by aggregating across the three subjects.
As this study was part of a larger survey, the data of the teacher and parent report of social rejection, the self report on the frequency of physical and relation aggression, and the measures of affiliation with deviant peers have been used in previous studies (Jung, Krahé, Bondü, Esser, & Wyschkon, in press; Jung, Krahé, & Busching, in press ).
Statistical Analyses
To examine the structure and consistency of different configurations of risk factors and their differential predictive value for the development of reactive and proactive aggression, a two-step analysis was conducted, using the software Mplus 7.4 (Muthén & Muthén, 2015) . First, we used latent profile analysis to identify distinct patterns of risk factors and investigated whether comparable risk patterns could be found at both data waves. Although our individual constructs were measured as ordinal variables with the number of response categories ranging from three to five, the latent scores were composed of multiple indicators yielding a wider range of response categories. Therefore, latent profile analysis was chosen rather than latent class analysis, which is the method of choice for modeling categorical data (Muthén, 2001 ). Second, cross-lagged panel analysis was used to analyze (a) the temporal stability of distinct risk patterns and (b) the developmental pathways from patterns of risk factors to reactive and proactive aggression and vice versa.
All participants who participated in the T1 data wave were included in the analyses, and missing data was handled by a full information maximum likelihood estimator (FIML). Since participants were nested within school, we accounted for possible dependencies in our data by employing the type "complex" option in Mplus (with school membership at T1 as cluster variable) in combination with a robust ML estimator (MLR). This approach provides standard errors and test statistics that are robust against clustering and non-normality of the data.
Results

Descriptive Statistics and Intercorrelations
The overall means and standard deviations of all variables are presented in Table 1 , and their intercorrelations and intra-class correlations are presented in Table 2 . Most variables were positively associated. At both T1 and T2, reactive aggression was significantly related to self, parent, and teacher reports of social rejection and to self-rated affiliation with aggressive peers. In addition, positive correlations between reactive aggression and teacher-rated affiliation with aggressive peers and between reactive aggression and academic failure were found at T1. Proactive aggression showed significant positive correlations with parent-and teacher-rated social rejection, self-rated and teacher-rated affiliation with aggressive peers, and academic failure at both T1 and T2. 
Latent Profile Analysis
Model evaluation, and hence the selection of the appropriate number of empirical clusters, was based on the Lo-Mendell-Rubin Test (Tofighi & Enders, 2008) , considering the interpretability and parsimony of the class solutions (exclusion of solutions with classes comprising fewer than 5% of all participants). In the first step, overall scores of T1 social rejection, affiliation with aggressive peers, and academic failure were included in a series of analyses, estimating models with two to five classes. Comparison of fit statistics suggested that a 3-class solution fitted our data best, with a significant Lo-Mendell-Rubin Test (LRT = 229.88, p < .01), an entropy of .90, and all classes containing a sufficient number of participants. Additionally, the inspection of the mean-level profiles showed that the 3-class solution resulted in distinct profile shapes (see Figure 1) , with all group-mean scores being significantly different across groups (all ps < .05). Thus, the 3-class pattern was adopted as the final solution. Based on the mean-level profiles, we identified a non-risk group and two risk groups that we labeled as the social rejection group (SR) and the affiliation with aggressive peers/ academic failure (APAF) group. As expected, the non-risk group comprised the majority of our sample (82.9%) and was characterized by the lowest mean scores on the measures of social rejection, affiliation with aggressive peers, and academic failure. Participants in the SR group (10.1% of the sample) had significantly higher scores of social rejection, however, affiliated significantly less with other aggressive peers and performed significantly better in school than participants in the APAF group. Finally, participants in the APAF group (7.0% of the sample) were significantly less socially rejected than participants in the SR group, but had significantly higher scores on the measures of affiliation with aggressive peers and significantly lower grades.
In the second step, we investigated whether the 3-class solution was consistent across time, testing for temporal measurement invariance. We included the T2 measures of social rejection, affiliation with aggressive peers, and academic failure in the model and estimated a 3-class latent profile analysis simultaneously for both measurement points. We first specified a baseline model that allowed all mean-level profiles to differ between T1 and T2 and then compared it to a model that constrained all mean-level profiles to be equal across time. Inspection of the model fit indices indicated that the constrained model fitted better than the baseline model (BIC baseline = 18,692.75, BIC constrained = 18,662.79), which supported the assumption of measurement invariance and allowed us to interpret temporal transitions in group memberships.
As displayed in Table 3 , the majority of participants who were in the non-risk group at T1 remained in that group at T2 (93.6%), and only a small percentage of participants from the non-risk group at T1 changed to either the SR (2.9%) or the APAF (3.5%) group at T2. Similarly, most individuals in either risk group at T1 remained in their group at T2 (SR: 60.0%; APAF: 79.6%). However, 38.0% of participants in the SR group and 18.4% of participants in the APAF group at T1 changed to the non-risk group at T2. Only few temporal transitions of group membership were evident between the two risk groups: only 2.0% of the SR group at T1 changed to the APAF group at T2, and 1.9% of participants in the APAF group at T1 were in the SR group at T2. It is important to note that all percentages of temporal transitions between T1 and T2 are conditional probabilities, based on the total number of participants in each latent class, not on the total number of participants in the sample as a whole. Therefore, Table 3 also presents the absolute numbers of participants with stable or changing group memberships. These numbers show that the group sizes were comparable across the two data waves, although proportionately more participants changed from either of the two risk groups to the non-risk group than vice versa.
In summary, these findings suggest that although a high percentage of participants remained in, or moved into, the non-risk group at T2, membership in one of the two risk groups showed a moderate stability over time and a substantial proportion of participants consistently showed risk factors for the development of aggressive behavior across the two data waves.
To analyze the role of participants' sex (1 = male; 2 = female), age, and fathers' and mothers' educational Notes. T1 = Time 1; T2 = Time 2; Affil. aggressive peers = affiliation with aggressive peers. *p < .05; **p < .01; ***p < .001.
status (as indicators of socioeconomic background) for riskgroup membership at T1 and T2, we conducted multinomial logistic regression analyses, separately for T1 and T2. Compared to the non-risk group, the odds of membership in the APAF group at T1 were higher for male than for female participants (OR = 0.17, p < .001) and for older participants (OR = 1.15, p < .05). Only participants' sex predicted membership in the SR group at T1, with male children and adolescents being more likely to be in the SR group than in the non-risk group (OR = 0.54, p < .01). At T2, male participants were more likely to be in the APAF group than in the non-risk group (OR = 0.17, p < .001). Finally, in comparison to the non-risk group, the odds of membership in the SR group at T2 were higher for older participants (OR = 0.90, p < .05).
Latent Path Analysis
In latent path analysis, a measurement model and a structural model are differentiated. The measurement model specifies and tests the relationships between the latent variables and their observed indicators. The structural model specifies and tests the proposed relationships between the latent constructs. Hence, as reactive and proactive aggression were modeled as latent factors, we first had to analyze the validity of the measurement model. This was done by running confirmatory factor analyses which allowed us to test (a) the relations between reactive and proactive aggression and their manifest indicators, and (b) the measurement invariance of the latent constructs across the two data waves. To reduce the complexity of the model, we computed three parcels per latent factor, each consisting of the mean of two items, one referring to physical and one referring to relational aggression. Additionally, we specified indicator-specific factors for each indicator variable measured at T1 and T2 to account for the variance that an indicator shared with itself across time. The resulting baseline measurement model provided a satisfactory fit with the data, w 2 (30) = 67.29, p < .001; RMSEA = .03, 95% CI [.02, .04]; CFI = .98, TLI = .95; SRMR = .02.
In the next step, we specified a constrained model that restricted all factor loadings, intercepts, and residual variances to be equal across time, testing for strict measurement invariance. The constrained model showed a good fit with the data, w (16) = 13.11, ns,. Accordingly, all factor loadings, intercepts, and residual variances were comparable across time. All subsequent analyses are based on the constrained model.
To examine the proposed developmental pathways from the distinct risk profiles to reactive and proactive aggression and vice versa, we specified the structural model displayed in Figure 2. 2 We included participants' risk-group membership at T1 as a dummy variable (Dummy_1: 0 = non-risk group, 1 = SR group, 0 = APAF group; Dummy_2: 0 = non-risk group, 0 = SR group, 1 = APAF group) and specified group membership at T2 as a nominal variable. To control for the logical dependency of the function of aggression on the reported frequencies and the resulting missing data pattern in the functions of aggression, we included participants' frequency scores of aggression at both T1 and T2 in the model. Additionally, due to the high overlap of reactive and proactive aggression, we controlled each pathway for the influence of the other functional subtype of aggression. Finally, we controlled for influences of relevant third variables by including participants' sex, age, and educational status of fathers and mothers as covariates in the model. Consistent with earlier studies (Bushman & Anderson, 2001; Card & Little, 2006; McAuliffe, Hubbard, Rubin, Morrow, & Dearing, 2006) , reactive and proactive aggression were correlated at both T1 and T2 (T1: r = .56, p < .001; T2: r = .49, p < .001) and showed a moderate stability over time (RA: β = .41, p < .001; PA: β = .55, p < .001). Despite the high correlation between reactive and proactive aggression, reactive aggression at T1 did not predict proactive aggression at T2 (β = À.13, p = .13) nor did proactive aggression at T1 predict reactive aggression at T2 (β = .05, p = .54). Inspection of the temporal relationships of risk-group membership complemented the descriptive analyses of risk-group transitions described above. In terms of the temporal stability of group membership, compared to the non-risk group, the odds of remaining in the SR group at T2 were high with an OR of 63.81, which corresponds to a standardized path coefficient of β = .95 (p < .001). Similarly, the temporal stability for remaining in the APAF group was also high, with an OR of 115.83, corresponding to β = .80 (p < .001). As expected, membership in the socially rejected group at T1 was significantly associated with reactive (β = .11, p < .01), but not proactive aggression (β = À.01, p = .90) at T2. Conversely, in line with our hypothesis, membership in the APAF group at T1 predicted proactive (β = .17, p < .05), but not reactive aggression (β = .06, p = .20) at T2. Investigating the pathways from the functions of aggression at T1 to risk-group membership at T2 revealed that, as expected, higher proactive aggression at T1 increased the odds for membership in the APAF group at T2 (OR = 3.03, p < .05). By contrast and unexpectedly, higher reactive aggression at T1 did not significantly predict the odds for membership in the SR group at T2 (OR = 1.08, p = .84).
Discussion
The aim of this two-wave longitudinal study was twofold: first, we sought to identify groups of children and adolescents characterized by specific constellations of developmental problems and assess the stability and change of group membership over time. Second, we examined the prospective associations of membership in risk and non-risk groups with reactive and proactive aggression in childhood and adolescence over a period of 17 months. Our aim was to demonstrate that reactive and proactive aggression, once controlled for influences of the other functional subtype of aggression, are distinct constructs and differentially predicted by specific constellations of risk factors related to their proposed motivational foundations. We expected that subgroups of children and adolescents whose risk profile was characterized by a high degree of social rejection would be more at risk for developing reactive than (128) proactive aggression. We also expected that participants in a group characterized by especially high affiliation with aggressive peers would be more prone to the development of proactive compared to reactive aggression. Additionally, as academic failure has been shown to be related to both functions of aggression, we investigated whether academic failure would show distinct associations with either social rejection or affiliation with aggressive peers. To analyze the proposed pathways in a sample of participants aged between 9 and 19 years, a combination of person-and variable-centered analyses was conducted. We first determined the number of empirical configurations of the risk factors for proactive and reactive aggression, using latent profile analysis. Subsequently, latent path analysis was used to examine the etiological pathways from the distinct risk patterns to reactive and proactive aggression, spanning a period of approximately one and a half years.
Results from latent profile analysis led to the identification of three groups: a non-risk group that contained the majority of our participants, a social rejection (SR) group characterized by particularly high scores on measures of social rejection, and a risk group characterized by high scores on measures of affiliation with aggressive peers and academic failure (APAF). Unsurprisingly, the majority of participants in this unselected sample were included in the non-risk group, characterized by the lowest scores on all three developmental risk factors. However, a substantial proportion of children and adolescents were classified into one of the two risk groups. These risk groups not only showed significantly more developmental problems than the non-risk group but also significantly differed from each other in their mean-level profiles. Compared to the non-risk group, participants in the SR group showed the highest scores on measures of social rejection and, additionally, affiliated more with aggressive peers and performed worse in school. Similarly, participants in the APAF group not only experienced significantly more social rejection than did the non-risk group, they also had significantly lower school grades and affiliated more with aggressive peers than the SR group. These findings not only demonstrate the tendency of developmental risks to co-occur within individuals, they also suggest which risk factors are more or less likely to appear in combination. Specifically, we found an incompatibility between affiliating with aggressive peers and success in school. Different mechanisms may underlie the link between a deviant peer culture and academic performance. For example, research has indicated the strong socializing influence of the peer group on school motivation and academic outcomes (Wentzel, 1998) . The social values and norms of the peer group affect not only the willingness to learn and to participate in lessons (Kindermann, 1993; Ryan, 2000 Ryan, , 2001 , but also an individual's readiness to abide by the school rules. In particular, aggressive peer groups may promote behaviors, such as disruptive or aggressive behavior in class, that interfere with the rules and demands of the school setting and result in sanctioning measures, for example in the form of poor grades. However, there is also evidence that aggressive individuals, who have problems to conform to school rules, actively select social groups that show a high tolerance for aggressive behavior (Patterson et al., 1989) , which suggests that the relationship between affiliation with aggressive peers and academic failure is most likely to be reciprocal.
Analyses of temporal transitions in group membership showed that more than 90% of participants who were in the non-risk group at T1 remained in this group at T2. Of the participants in the APAF group at T1, about 80% remained in the same group at T2, and of the participants in the SR group at T1, about 60% remained in their group at T2. This relative stability of risk-group membership is comparable to other studies analyzing transitions between latent classes (e.g., Choi & Temple, 2016; Kretschmer, Barker, Dijkstra, Oldehinkel, & Veenstra, 2015; Lanza & Bray, 2010; Rodgers et al., 2014) .
Consistent with our theoretical reasoning, membership in the SR group at T1 significantly predicted reactive, but not proactive aggression at T2, after controlling for the construct's temporal stability, the influence of proactive aggression, and participants' age, sex, and parents' educational status. There is a plethora of research showing that peer problems and social rejection are highly aversive experiences, especially in childhood and adolescence, when the need for close and intimate relationships with peers increases significantly (Baumeister & Leary, 1995; Bierman, 2004; Pardini, Loeber, & Stouthamer-Loeber, 2005) . In line with this evidence, being chronically frustrated by social rejection in interpersonal situations has the potential to make individuals especially anger-prone (Vitaro, Brendgen, & Barker, 2006) , lowering the threshold for anger-based, reactive aggression. By contrast, and in line with our expectations, we observed that group membership in the APAF group at T1 was positively associated with proactive but not reactive aggression at T2, again even after controlling for the construct's temporal stability, the effect of reactive aggression, and the influence of relevant "third" variables. We argue that aggressive peer groups, unlike mainstream social groups, not only show a higher acceptance of aggression but tend to positively reinforce and normatively endorse aggressive behavior (Sijtsema et al., 2009) . Thereby, we propose that the configuration of academic failure and affiliation with aggressive peers is especially relevant in the etiological process of proactive aggression. The objective of school education is not only the effective transfer of knowledge and skills but also the teaching of normative values and behaviors. Accordingly, the incompatibility of the norms of the aggressive peer group and the norms of the school sanctioning aggressive behavior may not only impede academic success but also the internalization of the rejection of aggression. Affiliating with aggressive peers, therefore, not only supports beliefs that aggressive behavior is an appropriate and legitimate interpersonal behavior but also undermines the learning of socially approved values and behaviors.
In line with our predictions, the association between membership in the APAF group and proactive aggression was reciprocal, indicating that individuals who behaved proactively aggressive at T1 were more at risk of showing a combination of academic problems and affiliation with aggressive peers at T2. This dynamic interplay between distinct patterns of risk factors and negative outcomes has been shown to be a crucial aspect in the chronification process of aggression (Masten et al., 2005; Patterson et al., 1989) . Contrary to our hypotheses, however, reactive aggression at T1 did not predict group membership in the SR group at T2. This finding is surprising, especially in the light of the large body of research indicating that social groups tend to reject individuals who behave in a reactively aggressive way (Card & Little, 2006; Fite, Hendrickson, Rubens, Gabrielli, & Evans, 2013; Ostrov, Murray-Close, Godleski, & Hart, 2013) . One possible explanation for the absence of a path from reactive aggression to membership in the SR group might be that the interval between T1 and T2 was too short for the effect to be manifested (Masten & Cicchetti, 2010) . Future studies aiming to analyze the link between aggression and profiles of risk factors should therefore study a longer interval between the data waves.
Strength and Limitations
We believe our study has several strengths. First, it included two data waves covering a time span of one and a half years and was based on a large sample of almost 1,500 male and female children and adolescents of different ages, attending a wide range of mainstream schools. Second, considering multiple informants for the measures of social rejection and affiliation with aggressive peers enabled us to assess both risk factors in different social contexts. Third, with the combination of latent profile analysis and latent path analysis, we were able to identify empirical configurations of social rejection, affiliation with aggressive peers, and academic failure and relate these risk patterns to the development of reactive and proactive aggression over time. This combination of person-and variable-centered analyses facilitated the analysis of pathways in the etiology of reactive and proactive aggression for different subgroups of individuals, which would not have been possible with an exclusively variable-centered approach.
At the same time, the study should be evaluated in the context of some limitations: measures of the form and functions of aggression were based on self-reports, an approach consistent with other work in this area, such as studies based on the Little et al. (2003) measure of proactive and reactive aggression. Although we argue that the intrinsic motivation underlying an aggressive response is often only accessible to the actor, we acknowledge that multi-informant measures including self, peer, and parent or teacher reports may provide additional tests of our theoretical assumptions. Another limitation is that due to the lack of prior studies, we based our decision to adopt a 3-class solution on common fit statistics, while considering the interpretability and parsimony of the class solutions. Considering this data-driven approach to model selection, future research is needed to replicate our class solution in comparable community samples. Third, the interval of 17 months between the two data waves may have been too short to capture the dynamics of peer responses to aggressive behavior, for instance in the form of rejecting peers with a propensity for reactive aggression. Finally, due to the limited number of individuals in both risk groups, multigroup analyses for investigating moderating influences on the predicted pathways were not feasible. Hence, future research is needed to clarify whether the developmental pathways identified in our study vary as a function of participants' sex or age.
Despite these limitations, we believe that our study significantly contributes to the understanding of the differential etiology and effects of reactive and proactive aggression in childhood and adolescence, presenting further support for the conceptual distinction between the two constructs. By providing insights into the co-occurrence of psychosocial risk factors in a community sample of children and adolescents, the study suggests starting points for the conceptualization and development of intervention programs tailored to specific constellations of risk factors and their likely outcomes.
